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Please ensure that this examination paper contains ELEVEN printed pages before you
begin the examination.
[Sila pastikan bahawa kertas peperiksaan ini mengandungi SEBELAS muka surat yang
bercetak sebelum anda memulakan peperiksaan ini.l
This paper contains THREE questions from PART A and THREE questions from PART
B,
[Kerlas soalan ini menganctungi TIGA soalan dari BAHAGIAN A dan TIGA soalan dari
BAHAGIAN B ]
lnstruction: Answer TWO questions from PART A, TWO questions from PART B and
ONE question from any part. lf candidate answers more than five questions only the
first five questions answered in the answer script would be examined.
tArahg!. Jawab DLIA soalan dari BAHAGIAN A, DIJA soalan dari BAHAGIAN B dan
SArU soalan dari mana-mana bahagian. Jika calon menjawab lebih daripada lima
-soalan 
hanya lima soalan perlama mengikut susunan dalam skrip iawapan akan diberi
markah.l
The answers to all questions must start on a new page.
fMulakan jawapan anda untuk semua soalan pada muka surat yang baru.]
You may answer a question either in Bahasa Malaysia or in English.
fAnda dibenarkan menjawab soalan sama ada dalam Bahasa Malaysia atau Bahasa
lnggeris.l
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PART AIBAII.4GIANA
1 [a] In casting experiments performed using a certain alloy and type of mold, it
took 155 sec for a cube-shaped casting to solidify The cube was 50 mm
on a srde
(i) Determine the value of the mold constant C, in Chvorinov's rule.
(ii) lf the same alloy and mold type were used, find the total
solidification time for a cylindrical casting in which the diameter is
30 mm and lenoth is 50 mm.
Dttlutn scttu eksperinten luctrtgan jang tlilakukun tttt,ttg{urtukun seltr oloi tlurt
jenis ctctran tertettlLt, ia mengantbil nrusa 155 saat=uttltrk.stt/Lr lLtdttsen berbentuk
kuhik urttuk ntemejul. Kubik mempwtl;ui climensi 50 mrtt st'rtttp .si.si.
(i) Tentukan niloi pemalcrr acuon C,,, cla/um Hukunt (lln'orinr.n,.
(ii) Sekiranyo aloi dan jenis actton t'ong sonto cligitotttkurt, tentukan jumloh
masa penrcjalan bagi satu tuangctn silincler tlcttgtut tlittnteter 30 mnt clan
paniang 50 mnt
(30 marks/nctrkuh)
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(i) Powder metallurgy
(ii) Sand casting
liii\ Permanoni mnld r-aciinn\""/
Discuss also surtabilty of the above processes to produce engine blocks
gear, and turbrne engine component.
Rittc:cutgktttr kelt'hilum durt kekrtrtmgun bugi pro.\c.\'-pro.\'es t,arikul tttuipelhugttt
segi (ternttrstrk kr,.s, kt'.st'.strrtiutr ttrtttk produk, ketttutluh-hcrsi/ttrt drrn .sehugctirt.tcr):
(i) l,Ie/ttlttrci .stt httk
(i, Kuedult ttttttt{urt prtsir
(iii) Kctedult tttun{(ut ttcuctrt kekttl
Bincungkan 
.jLtgu ka,:t'.ru(titt/t lt'()\cJ-pruses cli ctttts untuk manghasilkun blok
arrjin, gecu'dcttr kottrytottatt ertf irt ta'hin.
(30 marks/nturkuh)
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[c] A 40 mm thrck plate is to be reduced to 30 mm in one pass in a rolling
operatron. Entrance speed = 16 m/min. Roll radius = 300 mm, and
rotational speed = 185 rev/min. The work material has a strength
coefficient = 600 MPa and a strain hardening exponent = 4.22
Determine:
(i) The minimum required coefficient of friction that would make this
rolling operation possible.
(ii) Exit velocity under the assumption that the plate widens by 2%
during the operatton
(iii) Forward slip.
(iv) Rolling forCe required.
(v) Power required for this operation.
Su/tr plctt berketebalctn 10 ntnt ttkon clikurcrngkon kepada 30 rnm clctlam sekctli
Irrltrcrtr tryterasi penggelekn. Holciu ntusukan : l6 nt/tnin. Raclius rocla
penggelek : 300 ntn dan halcrju putctran : ./8.i rey/tttirt. Bencla kerju
ntentptrnyai koefsien kekualan : 600 MPo clcn eksponen pengerascol terikcm :
0.::. Tt'rtttrkon:
(it Kttcfsit'tt gL,rcrLtn ntittirrrrtttt )(tttg ,liperlttkatt .\ttpay(t opertui
7te ngge/eknt ini dopcrt dij ctIan kott
(i, ftulaju keltnr clertgun crndaiun lebcr plut bertumbah sebcutyak 20k
scwok!tt opL'r(t.\i.
(iii) Gelincir kehctclopan.
(iv') Dcrya gelekail yang cliperlukan.
6') Kuasn yong diperlukun tttltrk operu;i ini.
(40 marks/ntarkah)
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Wire is drawn through a draw die wrth entrance angle = 15'C. Starting
diameter is 2.5 mm and ftnal diameter = 2.0 mm The coefficient of
friction at the work-die interface = 0 07 The metal has a strength
coefficient K = 205 MPa and a strain hardening exponent n = 0 20.
Determine draw stress and draw force in this operation
SttlLr trtryur tlif ttrik ntalului sutu tlui rlut{tttt .suclttt rrttr.sttkrrt - 15"('. Diunteter
ptttltt ttdttltrlt 2.5 tttrtt dcttt tlitgtrttar ukhir - 2.0 rtrrtt. Koa-fi'sierr gesercnt pudu
rttrtttr.ttntrrktt karjtrtlui .' 0.07. lJtthtttr lostrttr trtctttptutt,tti kot:fi'sien kekttcttun K -
205 ,\llttr t/utr ck.sltotrcrt l)(nger(rJ(rrr tcriktut tt - 0.20. Terrlttktrtt lego'\'utt ltrrikurt
,l,trt rl,t.l,t tttt'iktttl htt{i trltt't',t.ti itti.
(40 marks/nnrkuh)
Explain the advantages and disadvantages for cold and hot work
processes in steel making operation. Your explanation has to include
economical aspect, mechanical properties of product, microstructure, and
other aspects that you think is related.
Tartrngkort kelebiltcur clcm kektu"ctngcot pro.\e's kerjo sejtrk clan keria panas cli
tlctltrtt gperttsi pepfit.rcttan keltili. Penercmgcgt andu perlu tnerangkumi ctspek
ekortonri, siJLtt ntckcttikctl htrsilctn, mikrostrttkltrr, clcm lain-lctin aspek yong anclct
rosakun berkaitctn.
(40 marks/ntarkah)
I'htl-"1
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tcl With simple examples, explain how you can differentiate products made
by the different processes, i.e casting, powder metallurgy, forging,
machining, etc. Do all the processes have their specific features that are
unique to onlY that Process?
Dcrtgutt corttoh-cortloh ytrng nnrc{trlt, lercrngkon sacor(t ringktts bugttinttrttu untlct
tlctprtt rttenrltezcrkun Ttrctduk ycmg clibtrtt oleh prose'\-pro.\et ,\:utts berhe:u' ictittt
ttt(rttt(st. rtratulurgi .serbuk, lempootl, penre.sinun, dun sahttgtritt.t'tt. tltlukuh sertttrtr
[.)rose.\-prose.y ter.scbtrt ntentptmyai c'iri-ciri s:pe.si-fik turtg tttrik kcputlu Pro'\e.\
lcrsehut'/
' (20 markslnnrkoh)
3. ial From the following design features, which one is difficult or impossible to
proouce by conventional powder metallurgy, i e compaction and sintering:
(i) Side holes
(ii) Threaded holes
(iii) Rounded corners on the outside
(iv) Vertical stePPed holes
(v) Vertical wall with thickness 3 mm
Explain also why the said feature cannot be made'
Di crntctrct ciri rekcberttuk berikut, y(ttlg nrunctkuh strkur ttttttr trttr'stctltil untuk
clihosilkon dengan proses rnetalttrgi serbuk kctnvensionul, i e pemctdutctn clctn
perstnteran;
(, Ltrbang sisi
(i, Lubang tlengan ulir
(ii, Suclut tepi nternbulot poda luaran komponert
(it) Lubong bertangga menegak
(v) Dinding rnenegak dengan ketebolan 3 mnt
Terangkan juga mengapa ciri tersebut tidak holeh clilakttkun'
(40 marks/markah)
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tbl Discuss the following
(i) Will the force in direct extrusion process vary as the btllet gets
shorter and shorter? lf so, why? How does the force different
from the force tn an indirect extrusion?
(ii) What properttes determine the quality of a sand mold for sand
casting?
(iii) What are the important features one would have to consider when
choosing the suitable sand for the mold?
[] i ncan gkutr ),trtt g b e r i k ut :
(i) Aclctkcth cltn'ct tltrlunt prose.\ pcngekstnrdttn tertts ukttn hertrhuh uyrbilct
bile t ntenjutli satrtukirt Jtcttrlek! Sekircrrryct )tLt, ntengupul l)uguirnttnukuh
dcrycr irti berbc:tt tletrgcur tlu.ytt bugi proses peilgekstruclun titluk terus/
(ii) A1tctktth .slht-.si/itt 
.r'Luts iltenctltukon kuuliti ctcuun pcr.sir untuk tLnttgott
pasir'/
(iii) Apakah c'iri-tirr pL,ntin\: 
.t(utf: p(r/u clipertirubangkctn apubila ntenrilih
pcts ir y'urtg.lir.tttrli Ltttluk uc Lt(ttt ter.sebLrt'?
(60 marks/markcth)
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PARTBIBAIItlGI. t"lB
4 [a] Reasons why workparts must be cleaned include which of the following
(more than one)?
(i) for better appearance
(ii) to enhance mechanical propedies of the surface
(ii') to improve hygiene conditions for worker
(iv) to prepare the surface for subsequent processing or
(v) to remove contaminant that might chemically attack the surface.
.lpa1pr,,1, cli ontctrtr l,ong herikut (lebilt dttri sctttr) uduluh sebcth-.sebab ilten€{opl
l', r I tctE itt t t kt' j tr rt tt'.t l i,I i l'i t : i I t k, tt t.'
(i) urtttk kelihotan lebih hoik
(i, urttukntenirtgkatkansfot-siJhtrttcktttik
(iii) untuk ntertcrntbohbaik keudaan kehersihon untuk pekerja
(it') ttntuk neny,ecliakan pernurkoan untuk pentprosesan berikulnya alatr
(v) tnttrk nrertghilangkctn hohcot cemar vang rrnmgkin okan rnenyebabkon
serottgan kinia ke atas pernurkctan.
(30 marks/nnrkah)
lbl What is meant by the term mass finishing? Describe any cleaning
methods.
Apcrktth 
.vctng clinmksuclkun clengnn istilah kemasun nassa'/ Perihalkun sebarang
riLra.f enis kuedrth pembersihan mekanik.
(40 marks/nwrkah)
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snot peenng.
;lptrkuh 
-t,trng clirrtctksttclkctt dettgtut
ct,trttolt.
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cleaning, what is the main function performed by
S'cbugrti lttrtrhuhurt kcpudu pentlter.sihutt pt'r'rrtuktturt.
tl i I uk uku t ctlc /t 7te n tgtitttut Ju.s.
Ldl What is a conversion coatinq? Give some examnles.
upokult 
./ingsi utunte \'(tttQ
(30 markslnnrkt/t)
stt/tttctrr ltenttkurutt? [,]erikun heberapct
(30 marks/nturku/t)
tbl
l'r- it-"j
How does anodizing differ from other conversion coating. Explain.
Bctgctinronakcth pettgctnoclctn berhezct clqtgan sululcttt penukaran yang luin.
.Ie lo.skun.
(30 marks/ntarkah)
What is meant by the term cathode efficiency in electroplating? A steel
part with surface area A= 125 cm2 is to be nickel plated. What average
plating thickness will result if 12 amps are applied for 15 min in an acid
sulphate electrolyte bath. Given the cathode efficiency for nickel is 95%,
and the plating constant C= 3.42 x 102 mm3/amps.
Apcrkcth vcrng c{intak5tttlkan clengart istiloh kecekupan katod dalom penyaduran
etcktrik'l Suutu bahagittn keluli clengun luos Tternrttkctan A: t25 cm2 akLrn
clilttkukcrn sctcltrran nikel. Berupctkuh ketebalun purcttcr saclttran akan terhasil jika
12 artrp tlikenctkqn nntttk nrtsa 15 ntin cli dalam larutnn elektrolit rtsid sttlfat'
Diberikan kecekapon katoct 95%, clctn konstant sacluran C: 3.12 x | 0-2 mmt/amp'
(40 marks/ntarkcth)
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6 [a] What are the advantages and disadvantages of welding compared to
other types of assembly operations?
.lpttktt/t kclehihan tlan kekttrqngan kinrytolurt berhanclin{ dcngtrrt luin-luirr jctti.:
( ) l) c t' (r.\ r p a tild.t utt g]tt 1
(30 marks/nrctrktlt)
tbl For metallurgical reasons, it is desireable to melt the weld metal with
minimum energy input. Which one of the following heat sources is most
consistent with this objective?
(i) high power
(ii) high-power density
(iii) low power or
(iv) low-power densitY
Atas sebab metalurgi, adcrlah diingini untuk melebttr logont kinrytal dattgon input
ten(tgu )'ctng nirtinnrnt. Suntber tenoga berikut yang mctnakctlt tttutterrtrlti objekti/
irtpu t t e n aga m in i munt?
(i) kuasa tinggi
(ii) kcttttrtptilan kuasa tinggi
(iii) ktrasa rendah
(iv) keltrntpaton kuasa rendah
(30 marks/nrctrkah)
44'
...1t/-
lcltvl
IEBB 4401
- 11 -
A heat source can transfer 3000 J sec-' to a metal part surface. The
heated area is circular and the heat rntersity decreases as the radius
increase, as follow 60% of the heat is concentrated in a circular area that
is 3 mm in diameter ls the resulttng power density enough to melt metal?
Strtttu .tttntber lrctbu holt,/t rttuttirttltrltkttn 3000 .Lcc'' ke .\'tt(tltt parntuktrttrt
bulugittrt logont. Kotrtr.stttt 
.ttutg tlipurto.skrtrt bet'butttrk httltrtttn rlurt ke(tiltot(ttt
httha berktrroilgutr tlertgtttt paningkrilun lejuri, drut ttlulrrlr seTtttrti barikut. 60'%
hubu tarltrrtrytu tli t/trlttrtt ltrtt.s htrlttlrrtt htrclitutraler,l rtrrtt. ,4tlttku/t kcltuttltctltttt
kuttstt terhcr.s i/ ntL.n. Llkupi tutI uk nteIahtrr Ittgtutt.)
(4O marks/nturktth)
ooooooo
